[Treatment of peripheral neuropathies with neutrotrophic factors: animal models and clinical trials].
In vitro experiments and works with knock-out mice have demonstrated the physiological importance of neurotrophic factors (NF) in the development and the survival of peripheral nervous system neurons. Therefore, NF may be useful in the treatment of peripheral neuropathies. These pathologies may be more amenable than central nervous diseases to the systemic delivery of NF. Indeed, NF can readily access peripheral nerves from blood whereas penetration into the central nervous system is limited by the blood-brain barrier. The objectives of NF treatment are: 1) to compensate a putative deficiency of NF associated with the pathogenesis of some neuropathies, such as diabetic neuropathy; 2) to stop or slow disease progression by acting on the biochemical pathways involved in the neurodegenerative cascade; and 3) to enhance the physiological compensatory mechanism of axonal sprouting. The efficacy of treatment with NF has been demonstrated in animal models mimicking various neuropathies, such as neuropathies related to diabetes or treatment with chemotherapeutic agents. However, a phase 3 trial in diabetic neuropathy and a phase 2 trial in HIV-related neuropathy have failed to demonstrate any substantial effect of treatment with NGF. In this review, we discuss the factors that may explain these negative results. A major limitation of systemic administration is the poor bioavailability of NF due to their short half-life. Alternative modes of delivery may be more appropriate than systemic administration of the recombinant protein. In particular, muscular-based gene therapy allows the delivery of sustained levels of neurotrophic factor into the circulation. This strategy has shown to be effective in animal models of motor and sensory neuropathies. Another promising treatment is the use of small molecules that induce the endogenous synthesis of NF, such as xaliprodene or 4-methylcathecol.